Muxaun AnekcaHgpoBud Kapues

B. H. ManuHoeckuli

Om cocmaeumens

Ouepk ny6nvkyeTcst no TekcTy kHuru B. H. ManuHoBckoro «Mctopust BbluncnmTeNb-

HOIl TEXHWKM B NMLAaX»" C HEBOMbLUNMU NIMEHEHNSIMU 1 OMOMHEHUAMM. Vi3aMeHeHo

hopmMaTUpoBaHMe TEKCTa B COOTBETCTBUM CO CTUIUCTUKOW AAHHOTO CBOPHIMKA.
M. A. KaprieB npuHAJISKAT K TOW KaTETOPHH YYEHBIX, OQHITHATHHOE W TIOTHOE
MIPU3HAHUE OTPOMHBIX 3aCIyT KOTOPBIX MPHUXOJUT, IO TEM WIM MHBIM NMPHUYHHAM,
MocIie CMEPTH, IPUTOM JalIeKo He cpa3y. AKaJleMUYecKast 3JIUTa He yIOCTOMIIA €T0
aKaJeMHYecKrX 3BaHUH. JIMIIb IecATh JeT CIyCTs Mocie ero yXoJa U3 KU3HH OC-
HOBaHHBIN UM Hay4yHo-MccnenoBaTebckui MHCTUTYT BBIUHMCIUTEIBHBIX KOMITIEK-
coB (HUMBK, MockBa) moy4usI uMsi CBOETO CO3JaTellsl.

KommeroTepHast Hayka U TeXHUKA ObUIHM ero mpu3BaHueM. OHUM MPUHOCWIH eMy U
CYacThe TBOPUYECTBA, U OropucHus. iM OH mocBsiIan Bce CBOe BpeMs — Ha pado-
TE, IOMa, Ha OTOBIXE.

«CKOIbKO 51 NOMHIO OMYyd, — BCTIOMUHACT €0 ChIH BnaguMmup, — gcs e2o ocushb
npoxoound, 8 OCHOBHOM, 68 pabome. Y Heco He ObLIO X000U 8 0OWENPUHANOM
cmbice 3mozo crnoga. B c6oboonoe epems on 6 ocnognom wuman. Mnozoa mvi xo-
ounu 6 kuno. OH HUKO20A He 3aHUMALCS CHOPMOM, ObLL AKMUBHBLIM NPOMUBHUKOM
Odauu u mawuHvl. OOHAKO ¢ 803paAcmom, Ko20a y omya 3a0o0ena Hoad, OH 8ce Jice
npuobpen ,, Borey* u nomobun ee. Yuumuocs 600umos mauwiuny 8 e2o 8ozpacme Obiio
mpyoHo, Ho 6 Mockee on opuenmupogancsa npexpacro. Omey 6vin He U3 mex Jio-
oetl, KMo JHCaLyemcs Ha c80U NPooaeMbl U CKIOHEH 00CyHcOamyb ux, U3 He2o npax-
MUYECKU HEBOZMOICHO OBLIO bIMSAHYMb PPOHMOBbIE BOCHOMUHAHUSL, OH JICUTL He
NpOULILIM, A 6YOYVIUM.

Muxaun Anekcanaposuu Kapues pomwics B Kuepe 10 mas 1923roma B ceMbe
yauteneid. Ortery ymep B TOM ke roxy. Muxaun BMecte ¢ Marepbio xumi B Ofecce,
B XapbkoBe, a ¢ 1934ro no 1941roq — B Kuese, rae B8 1941roay okoHUYMI cpe-
Hiot0 mikony. Jletom 1941 roxa ero HampaBWIH Ha OOOPOHHUTEIbHBIC PabOTHI B
Jonbacc, a B cCeHTIOpe MpH3BaJId B apPMHUIO, IJIe OH CIyui1 10 despans 1947roxa.
B roast Benukoit OteuectBenHoi BokiHbI TaHKUCT KapiieB BoeBan B coctase FOro-
3anagnoro, FOxuoro, CeBepo-KaBkasckoro u 2ro Ykpauackoro ¢gponros. [Ipu-
HAMAaJ yJacThe B OCBOOOXIeHMH Pympinnu, Benrpuu, UexocmoBakuu, ABCTPHH.
3a My»XeCTBO, MPOABIEHHOE B 00X, €T0, ABAANATHIETHETO CTAPIINHY, HATPaIAIN

! Mamunosckuii B. H. Hcropust BEMMUCIUTENBHOM TeXHUKH B Hax. — Kues: ¢pupma «KUT», [ITOO
«A.C.K.», 1995. — 384. http://it-history.ru/images/1/17/Malinovsky histopgf
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Menanbio «3a oTBary», opaeHoM KpacHoii 3Be3nsl, Mmepansamu «3a B3atue bynpa-
nemra» U «3a modexy Hax ['epmanueii». B HosOpe 1944rona Ha GpoHTE OH CTaN
kaugunatom B wieHbl KIICC, a B Mae 1945rona 601 npunsT B wiensl KIICC.

Mwuxaun Anekcanaposuy Kapues, 1950-e rogbl

Mocne nemobmnmzanmu M. A. KaprieB moctymnun yuuthess B MOCKOBCKHE dHepre-
trdeckuil nHCTUTYT (MOU) Ha pagrorexuudeckuil akymbrer. Ha TpeTbem romy
00y4eHus1 3KCTEPHOM CHal 3K3aMeHbl 3a cieayromuii rog u B 1950rony, Oyny4n
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CTYAGHTOM 5-T0 Kypca, MOCTYyNWJI Ha paboTy B J1IaOOpaTOPHUIO BIEKTPOCHCTEM
Oueprernueckoro nacturyra AH CCCP (110 COBMECTHTENBCTRY), T€ IPHUHSI yUa-
cTHe B pa3paboTke ogHOU U3 mepBbIX B CoBeTcKkoM (Co103¢ BBIUMCIUTEIBLHBIX Ma-
mmH — M-1. B 1952 rony ero nampaBunu B DHepretndeckuil mHCTHTYT AH
CCCP, rne oH Obl 3a4UCIIeH YK€ Ha HOCTOSHHYIO paboTy B 1a00paTOpHUIO 3JIeK-
TPOCHUCTEM B KauecTBE MIIAJIIETO HAYYHOTO COTpyaHUKA. PaboTas Haj co3maHuemM
OBM M-2, oH mposiBUII He3aypsiAHBIE CIOCOOHOCTH. MamuHa Obula co3aHa He-
OOJIBIINM KOJUIEKTHBOM Bcero 3a nostopa rogal (BOCM paspabareiBanachk BIBOE
JIoJbIIe U Kymaa Oomee kpymHbIM KoiutektuBoM!). Koneuno, D9BM M-2 ycrymana
B3CM 1no xapakTepucTHKaM, HO, Kak BeIpa3wics cam Kapiies, «oTo Obliia MarmHa
COJTUTHAS.

B 1957 roay aupexrop Pammorexnumyeckoro mucturyta AH CCCP akagemuk
A.JI. Munn obpatuica xk U. C. Bpyky ¢ mpemioxkeHneM pa3paboTaTb 3JIEKTPOH-
Hyt0 ynpasisiontyto mamuay (OYM) ans ynpaBieHHUs HOBBIM JKCTICPHMEHTAIb-
HBIM PaJHOJIOKAIMOHHBIM KOMIUIEKCOM. Eciii OBITh TOYHBIM, TO TIOATOIKHYJ €T0
Ha 910 bpyk. CiydaitHo BeTpeTuBIINCh ¢ MuHIeM Ha KucioBoackoMm KypopTe oH
pacckazan emy o paboTax cBOEH J1abOpaTOPHM M 3aMHTEPECOBal BO3MOXKHOCTBHIO
ncmosp3oBanuss OBM B cocTaBe pamHoIOKAIIMOHHBIX KOMITIEKCOB. [Ipemnoxkenne
OBLIO IpUHATO, U B nekabpe 1957roma bpyk m MuHI yTBepAMIN TEXHHYECKOE
3amanue Ha OYM M-4. PykoBomuTenieM pabOTHI IO CO3AaHUI0 MAIIUHBI OBLT Ha-
3HadeH M. A. KaprieB. 3Tum OBLJIO MOJIOKEHO HAYaJIO €T0 ACSITEILHOCTH B 001acTH
CO3/IaHUS CPEACTB BBIUMCIUTENBHON TEXHUKH, OPHEHTUPOBAHHBIX HAa HMCIIOJIH30Ba-
HUE B CHCTEMaxX PaHHETo MPEeAYIPEkKJACHUS O PAKETHOM HaraJIcCHUU W HAOJIOICHUS
3a KOCMUYECKHUM MpocTpaHcTBoM. Ha To Bpemst 3To ObLin Hambosiee CIOXHbIE 3a-
JlauM 10 KOJIMYECTBY MH(GOPMAIUH, MoIexalieli o0padoTke, Mo TpeOOBaHHUIM K
CKOPOCTH BBIYHCJICHHUN, 00beMaM NaMsITH U HaJIe)KHOCTH TEXHUIECKUX CPEICTB.

K 195710y 351eKTpOHHO# MPOMBIIIICHHOCTHIO OBLIIM OCBOCHBI U CEPUIMHO BBIMTYC-
KaJIMCh TIEPBhIC OTEUYECTBEHHBIC TPAaH3UCTOPHI. [loaToMy M-4 pemieHo ObUIO Mpo-
EKTHUPOBAaTh Ha MOJYIPOBOHUKOBBIX MPHUOOpaXx.

Jns mpoBenenns pabot mo co3manmio OYM, B TOJBKO 9TO OpraHM30BaHHOM MH-
CTHUTYTE 3MEKTPOHHBIX ynpasisiiomux Mamud AH CCCP 6Obina co3nana cenuanb-
Has nabopatopust Ne 2 o pykoBonactBoM Kapresa. B mapre 1958roma cocros-
Jlach 3alllUTa 3CKU3HOTO MIPOeKTa MamuHbl M-4, a B anpelie TOro >k€ rojia BbIIUIO
nocranoBieHne Cosera MunuctpoB CCCP 00 H3roTOBICHHH 3JIEKTPOHHOM
ynpasisionield Mamuabl M-4. Beit onpenenier u 3aBOA-U3TOTOBUTENb, YK€ HMEB-
IIMA OMNBIT U3rOTOBJIEHUSI BBIYMCIUTENBHBIX MAIIUH; IVIABHBIM HHXEHEPOM 3TOrO
3aBoma pabortan A. . IIIummmios, pyKOBOAWTENIEM KOHCTPYKTOPCKOTO OHOpo —
B. C.Cemenuxun (BmocnencTum aKaJeMIK, JTUPEKTOP Hayuno-
HCCIIEI0BATEILCKOTO0 MHCTUTYTAa aBTOMATHUECKOW ammapatypsl, ['epoit Cormanm-
CTHYECKOTO TpyHa, jaypear JlenuHckoit u ['ocyaapcTBeHHBIX mpeMuii). B ampene
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1958 roxa monHBIN KOMIUIEKT KOHCTPYKTOPCKOM AOKyMEHTalUWu ObLI mepelaH Ha
3aBOJ-M3TOTOBHUTENH, U Hayagach MOJATOTOBKA Mpou3BoAcTBa. Paspaborunku M-4
aKTHBHO YYacTBOBAJIM B HEH Ha BCEX JTalax M3TOTOBICHUS M HACTPOWKH. DTOT
OTIBIT TIO3BOJIMJI KOJUIEKTHBY BO BCEX MOCIIEAYIOIIMX pa3paboTKax oOecredrnBaTh
BBICOKYIO TEXHOJIOTHYHOCTH pa3zpadaTbiBacMbix DBM 1 0COOCHHO MX OTIAIKH.

B 1959r0ay 3aBos0M OBUIM M3TOTOBJICHBI U TOCTABJICHBI T0J] KOMIUICKCHYIO Ha-
cTpoiiky aBa xomiuiekta M-4. B xonue 1960rona mepBblii KOMILIEKT 3apaboTan u
ObLI MepenaH PainoTeXHUUECKOMY HHCTHTYTY.

Jist petieHust 3a1a4 yrnpaBieHUs 1 00pabOTKU pauoI0KaIMOHHON HHPOPMAIIUY B
peaTbHOM BPEMEHH MOTPEOOBAIOCH YCTPONCTBO COMPSHKEHUS CTAHITUN C MAITHHOM
M-4. B suBape 1961rona nupekropom MHOYM U. C. Bpykom ObLIO YTBEPIKIACHO
corjacoBaHHoe ¢ mpeactaBuTensiMu Panunorexnuueckoro uncturyra AH CCCP
TEXHMUYECKOE 3aJlaHue Ha OBICTPOJICHCTBYIOIEE YCTPONUCTBO MEPBUYHON 00paboT-
ku nHGopMmarmu YIIO, coBMmectrMoe ¢ MmammHOW M-4. PykoBoacTBo paboramu
onu10 Iopydeno FO. B. Porauery, Toria crapriemy HHKEHEDY.

IToyHBIM KOMIUIEKT KOHCTPYKTOPCKO#M mokymenrtanuu Ha YIIO jerom 1961roma
ObLT MepeIaH Ha 3aBOJ-M3TOTOBUTEND (3TO OBLT TOT XKeE 3aBOJI, KOTOPbIH BBIMYCKAT
MamuHy M-4), a B mapte 1962rona 910 yCTpOCTBO M M3TOTOBJICHHBIN paHee BTO-
poit komruiekT OYM M-4 ObIIM MOCTaBICHBI MOJ KOMIUIEKCHYIO HACTPOHKY H
CTHIKOBKY. B pa3paboTke ycTpolicTBa NMEPBUYHONH OOpaOOTKM MPUHUMAJ ydacTHe
unxeHep B. M. Emenun. Benu npou3BOACTBO Ha 3aBOJAE CTaplIUi HHXKEHEP
10O. B. Poraues, unxxeneps! B. 1. Hukutun u B. 4. Poxasckuii. B Hactpoiike yua-
cTBOBaJ cTapiuil uwxeHep E. A. bpatanbckuid.

B wutone 1962 ronma coBmecTHble ucnbiTanus OYM M-4 ¢ YIIO u skcrnepuMeH-
TaJILHOTO KOMITJIEKCa OBUTM 3aBEpIICHBI, ¥ HAYAIACH OTBITHAS DKCILTyaTalus pas-
pabaThIBacMOI CHCTEMBI%.

B Hos1t0pe 1962rona BBIIUIO TOCTaHOBIICHUE O 3aIyCKE €€ B CEPHUHOE MTPOU3BOJI-
ctBo. OnmHako Kapiies, mojiep)kaHHbIi KOJUICKTHBOM, MPEIIOKUIT pa3paboraTh
3aMyCTUTh B CEPUITHOE MPOU3BOACTBO HOBYIO MAIIIMHY, YCTPAHUB B HEH HEJ0CTAT-
K, UMeBInecs B M-4, ciena ee 0osiee TEXHOJIOTHYHOM 110 M3rOTOBJICHUIO U Ha-
crpoiike. Kpome Toro, kK 3TOMy BpeMeHH Obliia 0TpaboTaHa HOBasi CHCTEMa JIOTHye-
CKHX DJIEMEHTOB C MPUMCHEHHEM BBICOKOYACTOTHBIX TPAH3HCTOPOB, CIOCOOHAS
obecreuynTh 3HAYUTENBLHO Oonbliee OBICTpoaciicTBHE. [lOSBHINCE W MOIIHBIC
TPAH3UCTOPBI, YTO TMTO3BOJIAIO MOJTHOCTHIO UCKITFOUUTD M3 MAITMHBI PaJTHOIAMITBI.

Pa3paGoTKa ¥ BEITYCK KOHCTPYKTOPCKOI JOKYMEHTAIMM HOBOM Mamuubl M-4M°
OBLIM MPOBEICHBI B MCKIIIOYUTEILHO KOPOTKHE CPoKH: B MapTe 1963roma Ha 3a-

2 OCHOBHBIC TEXHHYECKHE xapaktepucTuku OYM M-4 cm.

http://it-

history.ru/index.ph@slunucaurenpabple MAIIMHBL, CO3AaHHBIE NOJA pykoBoactBoM M. A. Kapuesa.
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BOJI-M3TOTOBHUTENDb Obljla TiepelaHa JAOKYMEHTalusl Ha MepBblid mkad — apudme-
THUYECKOE YCTPOMCTBO, a B aBI'yCT€ TOT'0O K€ I'ofla — IOJIHBIN KOMIUIEKT JOKYMEH-
TallU{ Ha BCIO MAIIKHY.

PoBHO uepe3 ron, B aBrycre 1964 roga, 3aBoj M3rOTOBHI M MOCTAaBWJI MOJ Ha-
CTPOIKY ABa MEepBBIX 00pa3la MamuHbL. Beero aBa mMecsmna notpeboBanock s UX
KOMIUIEKCHON CTHIKOBKH M HACTpOiKHU. B okTs10pe Toro xe 1964roma 06a obpasia
BBIZICPIKAITM TIPOBEPKY MO TEXHUYECKHM YCIIOBUSAM M OBUTH MPUHSTHI 3aKa34UKOM.
BMmecTo ycTaHOBIIEHHOTO TeXHHYECKHMHU TpeboBaHusiMu ObicTposeiicTBus B 100
TBIC. OTIEpaIii B CEKYHAy MalinHa BhImoyHsuia 220 ThIC., YTO MPEBHIMIANO 33/1aH-
HOe OBICTPO/ICHCTBYE B JIBa C JIUIITHUM pas3a.

MaimHa oka3anach TEXHOJIOTUYHOW B U3TOTOBJICHUH U MPAaKTHYECKU HE TpeOoBa-

na Hactpoiiku. [IpousBoacteo M-4M npopomxkanock 10 1985rona. beuto BoImy-
4

IeHO 00Jiee COTHH KOMILJICKTOB .

! -~

OBM M4-M

Cepus mamuH M-4AM wumena Tpu MoOAMQUKAINH, YCIOBHO 0003HAYCHHBIC KaK
5371, 8372 u 53573, otmuasmimecs o0beMaMyl BHyTpeHHeW mamsitd. [ pacim-
pPEHHUST BO3MOXHOCTEW MPUMEHEHHUsS JOMOJHHUTEIFHO K HUM OBUT pa3paboTaH psij
abonentckux cucteM (AC-1, AC-2, AC-3 u ap.), a TAK)KEe BHEIIHHIA BHIYMCIUTEND

% eM. <OBM M-4M>» http://it-
history.ru/index.ph@euucnurensaple MAlIMEL], CO3JaHHBIE 1101 pykoBoactBoM M. A. Kapuesa
4 )KnBoE CBUACTENBCTBO O pa6ore momudukamun M-4-2M cum. 6 nucome b. A. Anopeesa (caocka 10).
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5379. Ha 6a3e 3Tux MammH ObUIA TOCTPOSHBI MHOTOMAIIIMHHBIC BEIYHACITUTEIHHBIC
KOMILIEKCHI, 00bETUHCHHBIC B MOIIHYIO BBIYMCIUTEIbHYIO CHCTEMY, PAaOOTAOIIYIO
B PEaJIbHOM BPEMEHU.

B noxiage, nocssmeraom 15-1eturo HI/II/IBKS, M. A. KapiieB BcrioMuHai ¢ BOJI-
HEHHEM M TOpaocThio: «B 1957200y, 25 nem nazao, nauanace pazpabomxa 0onou
u3s nepeguvix ¢ Cosemcxom Coroze mpanzucmoprnvix mawiun — M-4, pabomaswieii 8
PeanvHoM Macuimabe epemeHuy u npouieouiell UCnblmaHusl.

B nosope 1962200a sviuuno nocmanosnenue o sanycke M-4 ¢ ceputinoe npouzsoo-
cmego. Ho mwi-mo npexpacno nonumanu, 4mo mMawuna 01 CepuiiHo2o0 npou3eoo-
cmea He 200umcsi. Omo 6viia nepeas ONbIMHAL MAWUHA, COENAHHASI HA MPAH3U-
cmopax. Ouna mpyoHo HACMPAUBAanacb, ee ObLIO Obl MPYOHO NOBMOPUMb 6
npouzeoocmee, u Kpome mozo, 3a nepuod ¢ 195720 no 1962200 nonynposoonuxo-
645 MEXHUKA COeNana maxKou CKayox, 4mo mvl Mo2nu Obl cOenamb MAWUHy, KOmo-
pas dviaa 6wl Ha nOpsaOoK ayuuie, wem M-4, u na nopsaook mowHee, 4em BblYUCTIU-
menbHble MAuUHbl, KOMopble 8bINYCcKAIUcy K momy epemenu 6 Cogemcxom Coiose.
Bcrio sumy 1962/63200a wiu acaprue cnopuvl. Pykosoocmeo uncmumyma (mvl mo-
20a 6o 6 Hncmumyme 371eKMPOHHBIX YAPAGIIOUUX MAUUH) KAMe2opuiecKu
603pANCATIO NPOMUE PA3PAOOMKU HOBOU MAWUNBL, YIMBEPIICOAsL, YMO 8 maKue Ko-
POMmKUE CPOKU Mbl IMO20 COelamb HU 3a 4MO He yChneem, 4mo 3mo agaHmopa,
umo amoeo He bydem HUK020d.

Koney smum cnopam nonosicuno peuiernue 60eHHo-npomviuLieHHou komuccuu Ilpe-
suouyma Cosema Munucmpos CCCP, uzdannoe 6 mapme 1963 200a. U ¢ smom
Jlce  Mecsiye Mbl  nepedanu  Nnpeonpusimulo, KOmMopoe ceuudc 60321a6lsem
B. A. Kypouxun, 0okymenmayuro Ha nepsvlil WKaA@ MauuHbl — apupmemuyeckoe
yempoticmeo. K aseycmy 1963200a 6vina nepedana 6cs 00KymeHmayus Ha Mauiu-
Hy, a 6 ascycme 1964200a 3a600 évicmasun nod HacmMpouKy 06a nepevix obpaszyd.
B oxmsabpe 1964200a, menvuie uem uepes 06a 200a nocie 8blx00a NOCMAHOBICHUS
npasumenbcmed, nepavle 08a 00paA3Ya MAUIUHbL YUITU 8 MECad dKCRIYAmayuu, d 8
Oexabpe 1964200a ywino ewe namv mawun. Imu MAUWUHbl 8bINYCKAIUCH 8 meye-
Hue bonee wem 15nem u ceiivac ewe eepno necym ceoio cayicoy...».

ITo pe3ynpTaTam Hay4YHBIX UCCIICOBAHUH, BHITIOTHEHHBIX MPHU Pa3padOTKe MalluH
cepun M-4M, ObITH 3amTUICHBI JOKTOpPCKas auccepranus M. A. KapresiM, KaH-
munarckue auccepranuu JI. B. MiBanoseiM, 0. B. Poraueseiv, P. I1. llIugnoBckum,
10. H. Mensaukom, E. A. Bpatensckum. B mporecce mpoBeneHus paboT oTfen,
Bo3rnaBsieMblid M. A. KapueBbiM, pacimpuiics 10 200 corpyaaukoB. beuto oopa-
30BaHO TIAATH JIAOOPATOPH, KOTOPHIE BO3TJIABHIN KAaHIUAATHl TCXHUYECKUX HAYK
1O. B. Poraues, JI. B. IBaHoB, P. I1. HIuamoBCckui, E. B. I'muBenko,
0. H. Menpuuk. B paborax mnpuHuManu ydactue okojo 30 KOHCTPYKTOPOB

® Kapue M. A. Boicrymenue B 1982r. ma cobpanuu, mocssimennom 15-termo HUY BsranciuTes-
HBIX KoMILIekcoB // Borpocsl paguoanekrporuku. — Cepust OBT. — Bein. 2. — 1993. —C. 2-10.
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HNHDVYM, a Takxe ciry>kObl MHCTUTYTa. BOJBINOI BKIIaM B CO3/TaHUE MAIlIUHBI BHE-
cmu I'. U. Taneros, B. A. bpuxk, JI. 3. JIubypkun, A. I'. Konosaos, JI. B. UBanoB,
P. II. lIugnoBckuit,  P.II. Makaposa, I. M. Kabaenkoa, = B. M. Emenus,
1O. H. Menbuuk.

M. A. KaprieBy 6si1a mpucyxaena I'ocynapcrsennas npemust CCCP (1967roxn).

Onepexasn Bpems

Kazanock, MOXHO OBLIO YCIOKOUTKCS, OTJOXHYTh OT HANpPsHKCHHEHIIEro TpyJa
WJIH, BO BCSIKOM clTydae, CAENaTh MEPEIbIIIKY.

OTOro He MOJIYYMUIIOCH M, HABEPHO, MIPOCTO HE MOTIIO HonyuuThes. Eme B 1966r0-
ny Kapues BBIIBHHY HACIO CO3/1aHMS MHOTOMAIIMHHOTO BBIYMCIUTEIHFHOTO KOM-
IUICKCA, TOCTPOSHHOTO M3 BBHIYMCIHMTEIFHBIX MAIINH, CIEHAIBHO pa3paboTaHHBIX
IUISl COBMECTHOHM pabOTHI B TakOoM KoMmiuiekce. [IpoBeneHHbIe ucciaeqoBaHus TOKa-
3aJIM, 9TO MPOU3BOJUTEIFHOCTh KOMIUIEKCa MOKET JOCTUTHYTh MHJUTHAp/Ia omepa-
1y B cekyHy. Ha To BpeMsi HU 07lHa U3 MallliH B MUPE HE MUMeJla TaKOi TPOU3BO-
mutenbHOocTH! OTO Boomymesisio Kapiesa, yBiiekano KOJUIEKTUB pa3pabOTYHKOB.
Ve B 1967roay ObLT pa3paboTaH SCKU3HBIH MpoekT Komiuiekca (BK M-9). Ipu
3aIIUTe B MUHUCTEPCTBE OH IOJIyYHII OJIOKUTEIBHYIO OIICHKY.

BK M-9 Bkrtoyan B cebsi NpoLeccop ynpaBreHns U YeTbipe pa3HOBUAHOCTU BblYMC-
NUTENbHBIX MaLUUH: (PYHKUMOHANBHO-0MEPaTOPHYO, YMCIIOBYIO, acCOLMaTUBHYH U
BHELUHWIA BbIYUCTINTESb.

OcHoBHasi nges, 3anoxeHHas B BK M-9, coctosina B TOM, YTO CTPYKTypa BbIMMCIU-
TenbHbIX MaWWH A0MMKHA ObITb paccyMTaHa Ha paboTy He C OTAENbHLIMU YMCaMu, a
C rpynnamMmu uucen, ABNARWUMUCA NPUOIMKEHHBIMU NPeaCcTaBNEHUAMU YHKLNNA,
nnMbo MHOTOMEpPHbLIMU BeKTOpamu. VIHbIMKM crioBamu, AOMmkHbI ObITb y4TeHbl Gonee
rnybokune cmbicroBble CBSA3M B MHGOpPMaUuM, YEM CBSI3W, YYUTHIBAEMbIE B CYLLECT-
BYIOLLMX MaLUMHAX: He TOMNbKO MexXAy OTAENbHbIMU pa3psaaMy OOHOrO Yucna, Ho U
MeXay OTAENbHbIMW YMcramu, NPEeACTaBNAWUMN COBON 3HAYEHUST OOHOW (DYHK-
unn. CoOTBETCTBEHHO BCE MALLMHHbIE Onepaumm A0MKHbI ObITb onpeaeneHbl He Hag
NPOCTPaHCTBaMM YNCEN, a Hag NpocTpaHcTBamMmu OyHKUMA. B umcno aTux onepauun
MOTYT BXOANUTb CMOXEHUE, BbIYMTAHNE U YMHOXEHNE DYHKLMIA, cCpaBHEHNE yHKLMNA,
aHanornyHble onepaumn Hag pyHKUMEN N YUCIIOM, OTbICKaHMe Makcumyma OyHKLWNA,
BblYMCIIEHME HEONPEOENEHHOrO MHTErpana, BelYMCrieHe onpeaeneHHoro nHTerpana
OT Npon3BOAHOM ABYX hYHKUMIA, caBUT cpyHKLMKM no abcumcce U T. 4.

MHorve us aTux onepauuii MoryT GbiTb UCTONKOBaHbI Kak M3BECTHbIE OMepaunn Hag,
BEKTOPaMU: CMIOXEHWE U BbluMTaHWE (PYHKLUA — KaK CIMOXEHUE U BblYMTAHWUE BEKTO-
pOB, BblYMCNEHWE ONpeeneHHOro MHTerpana oT NPoM3BOAHOW ABYX (PYHKLMA — KaK
BbIUMCIEHME CKaNsSPHOTO NPOM3BeAeHUs ABYX BEKTOPOB, CABMI (oyHKLMI no abeumc-
ce — Kak MOBOPOT BEKTOpa OTHOCUTENbHO OCEN KoopAMHAT U T. .
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[maBHOe oOTnNuuMe Takoh MawuHbl (HasBaHHOW KapueBbiM  (PyHKUMOHANbHO-
onepaTopHonG) OT OObIYHOWM COCTOANO B OpraHvM3auun B3aumMoaencTems apudmeTu-
yeckux yctporcts AY. OHu paboTanu oT OgHOro O0LLEro TaKTMPYHOLLIEro reHepaTopa,
npuyeM Kaxaas MallvHa BbIMOSHSANA CBOK OMepaLuio B TEYEHWE OOHOrO UM OBYX
TaKTOB, a B KOHLIE KaXxgoW onepauvu 1 B Havane crnegywowen obecneumsarcs (6e3
Kakunx-nnbo AOMNOMHUTENbHbIX NOTEPb BpEMEHU) 0OMEH MHpOpMaLIMEN MEXIY BbIXO-
nom noboro AY u Bxogom noboro 3Y (3anuchb npeabloylimMx onepauuin) u mexay
Bxodom ntoboro AY un Bbixogom noboro 3Y (YTeHWe MCXOAHbIX OaHHbIX Ans cre-
OyloLern onepauumm), a Takke mexay AY.

BekTopHas uncnoBas malumHa, BkNoveHHas B coctas BK M-9, ocyuwlecTtsnsna one-
pauun Hag YacTaMu (PYHKUWA UnKM C MHOFOMEPHBIMM BekTopamu. AccouuaTvBHas
MaluvHa, obnajasi BbICOKOW NPOM3BOAMTENBHOCTLIO, Gpana Ha cebs Gonbluyto YacTb
«HekBanuuumposaHHoii» paboTbl No nepebopam U yNnopsiAOYEHNI0 MacCMBOB MH-
¢hopmaumm. Yucnoeas MalwwuHa paboTana no CaMOCTOSITENbHOW MporpamMe W Mo
nporpaMMme, CUHXPOHM3UPOBAHHOM C ApyruMu mawuHamu BK M-9. BknioyeHune B
CUHXPOHHYI0 paboTy pa3HOPOAHBIX BbIMUCIUTENBHBIX MALUMH NO3BOMSNO KOMMNIEKCY
COXPaHWUTb BLICOKYIO NMPOU3BOAUTENBLHOCTL Npu paboTe ¢ pa3HOPOAHOW UHOpMaLK-
eVl 1 [lenano ero yHMBepcarnbHbIM BblIMACTIMTENbBHLIM CPEACTBOM AN peLleHus Lun-
poKoOro kracca 3aaay, TpebyoLLyX 04eHb BbICOKOW MPOV3BOANTENBHOCTY.
K coxajeHHto, BRIYUCIUTEIbHBIA KOMILIEKC M-9 NpOMBIIUIEHHOTO OCBOCHHUS HE
MOJIYYHJI, HO €T0 pa3paboTKa M yCHENTHas SKCIDTyaTanys MakeTa SBUJINChH HarJsII-
HBIM CBUJETEILCTBOM OIPOMHOI'0 TBOPYECKOI'O MOTEHIMAa KOJJIEKTUBA, BO3IJIaB-
nsiemoro M. A. Kaprieeim. 1967 roa cTanm 3HaMEHATENBHBIM I pa3pabOoTUYUKOB
BK M-9: 6611 oprannzosan HayuHo-uccne1oBaTenbCKnuil HHCTUTYT BBIYHCIUTEIb-
Hbeix komiuiekcoB HUMBK. Otnen Kapuesa cran ero koctsikoM, a camoro Kapruesa
HA3HAYMIIU JUPEKTOPOM. DTO OBLIO OPUIIMATHHBIM MPU3HAHUEM HAYYHOH IITKOJIBI
Kapuesa.

B 1969 roay BBHINUIO MOCTAHOBJICHUE IMPABUTEILCTBA O CO3JAHHH 3JICKTPOHHOMN
BBIUMCIIMTEIbHON MariuHbl M-10, B OCHOBY KOTOpO#i OblIa IMOJI0KEHA BEKTOpHAs
yrcnoBas mamvHa n3 BK M-9.

ITo cnoBam n-pa texH. Hayk JI. B. IBaHOBa, «wmomy npeduwiecmeosano asmopu-
memuoe cogewjanue, Ha KOMOPOM PACCMAMPUBANACH NEPCHEKMUSHOCIb O8YX HA-
yameix  paspabomok. ., Iawopyc”  (axademux  C. A.Jlebedes) u M-10
(M. A. Kapyes). Jlebeoes pewumenbHo 8bICKA3ANCA NPOMUE MHO2ONPOYECCOPHO-
cmu 8 , Inbbpyce” u omcmaudan 0OHONPOYECCOPHBIN BAPUAHM MAKCUMATLHO20
bvicmpooeticmausi. Axademux Inywkoe nodoepoican oba nanpasnenus. Oba Ha-
npasienus u Guiiu 0006pens» . B 5TOM %e roy Hadanach paspaboTKa KOHCTPYK-
TOPCKOW JIOKYMEHTallMM M TOCJeNoBaTelbHAsl Tiepeiada ec¢ Ha  3aBOJ-
usrorosutess. C 1970rona Ha 3aBoje OblLTa HavaTa MOATOTOBKA MTPOM3BOACTBA U
W3TOTOBJICHUE JKCIepUMeHTaIbHOr0 oOpasma. K cepenmae 1970 roma 3aBomy-

® B macrostiee BpeMst HX Ha3HIBAIOT BEKTOPHBIMHE (B OT/IMUHE OT OOBIYHBIX — CKAISPHBIX H CYIIEp-
CKaISIPHBIX). — IIpum. cocm.
"K 70-ermio co must poxaenns M. A. Kapuesa // Bompocst paguosnextpornkn. — 1993, —Bpim. 2.
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M3rOTOBUTEIIO ObLJIa MepeJaHa Bcs KOHCTPYKTOPCKas JOKyMEHTalLus, a uepes Tox,
B aBrycte 1971rona, 3aBoJi MOCTABUII ITOJT HACTPOUKY SKCIIEPHMEHTAIBHBIN 00pa-
3er MammHbl M-10. OgHOBpeMeHHO 1uIa KOPPEKTHPOBKA KOHCTPYKTOPCKOH TOKY-
MEHTALUH U M3TOTOBIICHHE YCTPOWCTB MPOMBIIIICHHBIX 00pa30B MAalIHHBL. DTOT
roJi ObLT oueHb TspKenbiM st M. A. Kapuea. HanpsbkenHas paboTta cka3anach Ha
3JI0pOBBE. OOLIMPHBIN MH(APKT Ha HECKOIBKO MECAIEB YIIOKHI €ro B mocreinb. K
CYaCThIO, BCE 000ILIOCH OJIarOMOIYYHO.

K uronro 1973 rona Bce ycTpoiicTBa mepBoro odpasna ObUIH H3TOTOBIECHBI, MPO-
IIJTM IPOBEPKY Ha COOTBETCTBHE TEXHUYECKUM YCIOBHSM M MOCTABIICHBI JJISl KOM-
TUIEKCHOM OTJaJKH MallMHBI B LeJIOM. B ceHTsOpe Toro jxe roga mMepBblid Hpo-
MBIIUICHHBIH 00pa3zer; M-10 ycremHo Bblaepikaidl KOMIUICKCHYIO MPOBEPKY IO
TEXHUYECKUM YCJIOBUSIM U IIEpEaH B ONBITHYIO AKCIUTYaTalUIO U JUTS OTJIAIKH Ma-
TEeMaTHYECKOTO 00ECTICUCHHSI.

B nexabpe 1973rona ObUTH 3aBepIlieHbl UCTIBITAHKSI U BTOPOTO MPOMBIIUICHHOTO
oOpasua. [IpakTHuecku ¢ 3TOro MOMEHTa HA4aloCh CEPHUIHOE M3TOTOBJICHHE Ma-
muH M-10. IIponsBoacTBO NpoaoiKanoch cBeime 15 sieT. beiio u3rotoBieHo He-
CKOJIBKO JECSTKOB KOMIUICKTOB, OOJBIIMHCTBO M3 KOTOPBIX O HACTOAIIETO Bpe-
MEHH HaxoIuTcs B JKciuryatanmu. Ha 0asze mamma M-10 Obu1 moctpoeH psin
MOIIHBIX BBIYHCIUTEIBHBIX KOMITIEKCOB. B 1976T01y, paboTas B OJHOM U3 TaKHX
BBIYHCIIUTEIBHBIX KOMILUIEKcoB, MamuHa M-10 BmecTe ¢ MareMaTHdeckum obec-
MIEYCHNEM YCIEITHO BhIZEpIKaia rOCy1apCTBEHHbIC UCIIBITAHMS.

OBM M-10
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Cozmanne OBM M-10 6put0 oTMeueHo npucyxiaeHueM B 1977 roxy I'ocynaper-
BerHoi npemrnn CCCP rpymme crnenmanuctoB HUMBK, 3aBoma-usrotoButens u
MOHTQ)XHOW opraHuzainuu. B uucie yJqocToeHHBIX 3BaHUs JlaypeaToB ['ocynapct-
BeHHOW mpemuu Obut: or HUMBK — 3amectuTenu TinaBHOTO KOHCTPYKTOpa
JI. B. lIBaHOB, A. A. Kpynckuid, JI. S. Munnep, 1O. B. Poraues,
P. I1. IumnoBckuit u pa3paboTunk MaTeMaTHIECKOTO obecrieueHus
A. 10. Kapacuk; oT 3aBo1a-M3roTOBUTENS — I1aBHBIN nHxkeHep A. I'. llnmmios u
3aMECTHTENIb TJIaBHOTO KOHCTPYKTOpa IO TMPOM3BOJACTBY B. A. MyIIHUKOB; OT
MOHT)XHOW opraHuzaiiuu — riaBHbld uHxeHep WM. H. Spbirud. 'maBHBIA KOHCT-
pykrop O9BM M-10M. A. KapuieB Obl1 HarpakaeH opacHoM Jlennna. OpaeHaMu 1
menansimu CCCP 6putn HarpaxnaeHs! 118 corpyannkoB HUMBK u muorue pa6ot-
HUKHU 3aBO/Ia-U3TOTOBHUTETIS.

Brruncnutensnas mamuaa M-10 npeacrapinsiina co00if MHOTOIPOIIECCOPHYIO CHC-
TEMY CHHXPOHHOTO THIIa ¥ OTHOCHJIACh K MalllMHAM TPETHETO IMOKOJICHUS: B Kade-
CTBE OCHOBHBIX JIOTHYECKHX 3JIEMEHTOB B HEH HCIIOIb30BAIHCh MHKPOCXEMBI Ce-
puu 217 (dlocon»). MammHa npeaHa3Ha4yaisach Ui OOECHEYCHUS pPabdOTHI
CJIO’KHBIX aBTOMAaTH3MPOBAaHHBIX CHUCTEM YIPAaBICHUS B peajbHOM MaciuTtadbe Bpe-
MEHH, a TaKKe MOTJIA pelIaTh MIMPOKUH KPyT HAyYHO-TEXHUYECKHX 3aad.

YcTynas Mo Mpou3BOJUTEIHLHOCTH HM3-32 HECOBEPIICHCTBA JIEMEHTHOW M KOHCT-
PYKTHBHO-TEXHOJIOTHYCCKON 0a3bI TIOSIBUBIIICHCS B T€ YK€ TOABI aMEPUKAHCKOH Cy-
nep-9BM «Cray-1», 9BM M-10 npeBocxozuia ee 1Mo BO3MOMXHOCTAM, 3aJI0KEH-
HBIM B apXUTEKTYpy. OHU OMPEACIAIOTCS YHUCIOM MAITHHHBIX [IUKIIOB (B CpPEAHEM)
Ha OJIHY BBIMIOJIHAEMYIO orepariuio. Yem oHO MeHbIe, TeM 00Jee COBEpIlecHHA ap-
xurexktypa OBM. Jlnst M-10 ono cocrasister ot 0,9 no 5,3 (@i Bcero cmekrpa
omepanuii), a mis «Cray-1» — ot 0,7 mo 27,6.31ech MUHMMAbHBIC 3HAYCHHS
ONMU3KK OJHO K JIpPYyroMmy, a MakcHUMaibHOe 3HaueHHe a1 OBM M-10 mamuoro
MEHbIIIE MaKCHMaJIbHOTO 3HaueHusi uiss «Cray-1» (o oreHke 1-pa TexXH. Hayk,
npodeccopa b. A. Tonokuua®.

Uto0B! unTaTe 0 ObLIa MOHSATHA Ba)XHOCTH co3manus DOBM M-10, cieayer cka-
3aTh XOTA ObI HECKOJBKO CIIOB O €€ OCHOBHOM Ha3HaueHHH. OHO JONT0 IepKaioch
B CEKpeTe, IOTOMY YTO MallliHa pa3padarbiBajiach [l CUCTEMBI MPELyTPEKACHHS
o paketHoM Hamazenuu (CITPH), a Taroke amst oOmiero HaOMIOACHUS 32 KOCMUYeE-
CKHM TIpocTpaHcTBOM. MH(popmanys 06 3ToM BHepBble MOSBHUIACh HA CTPAHHIIAX
razetsl «lIpaBna» ot 1 anpens 1990rona (crates A. I'opoxoBa «CrosHue npu le-
CTpsUIOBE»). 3a/1aua CUCTEMbl — 00ECIICUUTh BOCHHO-TIOJUTHYECKOE PYKOBOJICTBO
CTpaHBI JOCTOBEPHOM HH(OPMAITHEH 0 BOZMOXKXHOKW yIpo3¢e PaKeTHOTO HAMaICHUS U
00CTaHOBKE B KOCMOCE, TO €CTh OHa HMMEET YHCTO OOOPOHUTENBHBIA XapakTep.
Ceifuac Ha OKOJIO3EMHBIX OpOUTaX HAXOIUTCA OKOJIO 17 ThIC. 00BEKTOB pa3IMYHO-

8 Monoskun B. A. DBomorus MapajuIeNIbHbIX apXUTEKTYp ¥ MaluuHbl cepu M // Bonpocs! paauno-
anexrponnku. — Cepust OBT. — B 2. — 1993. —C. 18-28
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ro MPOUCXOXKJEHU, BKIItOUasi JEHCTBYIOLINE U OTCIYKHMBILINE CBON CPOK CITyTHH-
KM, KyCKH pakeToHocuTenerd u np. Ilepsorit smenon CITPH — xocmudeckuid: mo
(hakenaM 3amycKaeMbIX PakeT CITyTHUKHU 3aceKaloT UX cTapT. KocTsak cucTeMbl —
€€ BTOpOil, Ha3eMHBII 3IIETIOH, BKJIIOYAIOUINI MOILTHBIE PaJl0IOKAI[HOHHBIE CTaH-
IIMM, PAcCIOJIOKCHHBIE N0 OKpamHaMm cTpanbl (1o paszBana CCCP ux Obuto ne-
BiITH — 1107 Puroii, Mypmanckowm, Ileuepoii, MUpkyrckoMm, banxamom, Munreuay-
pom, CeBactononiem, MyKaueBbIM), @ TaKXKe CETh BBIYMCIHTEIBLHBIX KOMIUICKCOB
Ha 6a3ze DBM M-10.

Jaxe oObIYHAs TIOATOTOBKA BOICK B HaIlle BpeMs CBs3aHA C ITyCKaMHU PaKeT pa3Ho-
ro Kjacca. A €Clid sIEpPHBIC PAKEeTHl MOMAIyT B PYKH MOJUTHUYSCKUX ABAHTIOPH-
CTOB, aMOUITMO3HBIX «BOXJIEH», CIOCOOHBIX HA TaK HAa3bIBAEMbIC «HECAHKIIMOHU-
poBaHHbIe» Tnycku? TpeOyercs ObicTpas M TOYHAs OICHKA IOAOOHOMH
JISATEIIbHOCTH, NHAYE TTOCIIEACTBHS MOTYT ObITh YOUHCTBCHHBIMH JJIs1 BCEH IIIaHE-
Thl. He cimyuaiiHo, TOBOpUTCSl B ra3eTHOW 3aMeTKe, BBI3pENa MmapaJoKCcaibHas, Ha
NIEPBBIN B3TIIS, MBICIH O KOOPAWHAIIMY pabOThI CUCTEM MPEIYIPEXACHUS U KOH-
TPOJIS KOCMAYECKOT'0 IPOCTPAHCTBA B IUTAHETAPHOM MacIITaoe.

CrnexyeT MoguepKHYTh UCKIIIOUYUTENBHO BBHICOKHE TPEOOBAHUS K BBIYMCIUTEIHHOMN
TEXHHKE, UCIIOIh3yEeMOH B TAaKHX CHCTEMax: Ha MOJCYET TPACKTOPHH 3aMyIIeHHON
PaKeThl OTBOIATCS HEMHOTHE CEKYHJBI, a 00beM JaHHBIX, IMOoCcTynammux B 9BM
OT PaIOJIOKAIIIOHHBIX CTAHITMH, OTPOMEH.

K nagany 1980 romxos D9BM M-10° obnasana HaUBBICHIMMH MPOM3BOAUTEIBHO-
cTbio (o HekoTopbiM oneHkam — 20—-30MiIH onepaiyii B CEKyHIY), €MKOCTBIO
BHYTPEHHEW MaMATH W MPOIMYCKHOW CIMOCOOHOCTHIO MYJIBTHILIEKCHOTO KaHAla,
nocturHyteiMu B CCCP. BriepBbie B Mupe B Heil ObLT peaiu30BaH P HOBBIX MPO-
TPECCHBHBIX PEIICHHH, B TOM YHCJE. MPEAYCMOTPEHa BO3MOKHOCTh CHHXPOHHOTO
KOMILIEKCHpOBaHus 10 7 DBM mpu npsiMoM (MHUHYS MyJIbTHIUIEKCHBINA KaHA) 00-
MeHe uHpopMarueld MEeXy MporpaMMaMH OTACIbHBIX MAIIMH U JTUHAMHYECKOM
paszeneHuy OOOPYAOBaHMS, pealH30BaHa aBTOMAaTHYECKas IMEpecTpoHKa IO
MpoIIeccopoB; B coctaB DBM BBejicH BTOPOU ypOBEHL BHYTPEHHEH MaMsITH €MKO-
CThI0 OoJiee 4 MITH OaT C MPOU3BONBHBIM JAOCTYIIOM; 0OecIieueH BHEITHUNA OOMEH
¢ 000MMH YPOBHSIMH BHYTPEHHEH MaMsTH.

HoBu3zHa TeXHUYECKUX pelIcHHi 3aruiieHa 18 cBumeTebcTBaMU Ha H300pETEHUS
u 5 cBUCTETHCTBAMH HA TIPOMBITILICHHBIS o6pa3u5110.

® OcHOBHBIE TexHHUECKHE XapakTepucTiki DBM M-10 cu.

http://it-

history.ru/index.ph@3sraucnnTenbHple MalIMHbL, CO3JAHHLIE IOJ_pYKoBoAcTBOM M. A. Kapuesa
10 Cront 0c060 moxUepKHYTH, uT0 M-10 110 KauecTBY M3rOTOBJICHNS JANCKO 0GXO/MIA COBPEMEHHBIC
el COBETCKHE MAIIIMHBI, BKIIOYAs JIAKE TAKYIO PACKPYUIEHHYIO MapKy, Kak «Qimbopyc». CM. 06 3TOM
B. A. Aunpees «Onwim 6neopenus ,, dnoopyc-1*»

http://it-history.ru/index.ph@ueir_Buenpenus Dibbpyc-1
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Bonblwoi 06beM BHYTPeHHEN namsaTn mawmHbl M-10 notpeboBan n 3Ha4YMTENBHOMO
konuyecTtBa obopyaoBaHus. Ecnn Bce obopygoBaHve malmHbl pa3melyanoch B 31
TUNOBOM LUKadyy, TO onepaTMBHas NamsiTb NEepBOro YPOBHS, BbIMNOMHEHHas Ha dep-
puTOBbLIX cepaeyvHukax Tuna M-1000M2 ¢ BHeWwHM gnameTpoM B 1 MM 3aHMMana Bo-
CeMb Takux LLKadoB, NOCTOSIHHASA NMaMSATb — KOHAEHCATOPHOro TWMa CO CMEHHbIMU
MeTannuueckumun nepdgokapTammn B kayecTse Hocutenst MHopmaumm — 3aHumana
Takke BoceMb LikadoB, 6onbLuasi NnaMaTb (MaMsiTe BTOPOrO YPOBHS) Ha cepAeyHuKax
M-100MM2 pa3melyanach B YeTblpex wkadax. C uenbko cokpalleHus obero obbema
MaLuuHbl M-10 66110 NPUHATO peLLeHne NPOBECTU UCCNeAOBaHNEe BO3MOXHOCTEN CO-
3[aHMS 3aNOMUHAKLWMX YCTPONCTB C TeEMU Xe obbemMamMu namsatu, HoO Gonee KoMm-
NakTHbIX. 3TV UCCNEAOBaHNSA Janu MONoXuTenbHble pedynbTathl: B 1974 rogy Haya-
nacb paspaboTka HOBbLIX 3aNOMUHALWMX YCTPOMCTB. B kavecTBe Hocutenemn
WHGOpMaLuM B onepaTMBHOWM NamsATU NEPBOro YPOBHS U B 6onbLUoi NnaMaTy (MamsTu
BTOPOrO YPOBHS) UCNOMNb30BanNuCb MHTErparbHble CXeMbl; B MOCTOSIHHOM NaMaT Uc-
nonb30Banucb TopouaanbHble MarHUTHble CEepAEeYHUKU C AnameTparbHbiMU OTBep-
cTuamu, obecneymBatoLLme HepaspyLlarllee cunTbiBaHue nHdopmauum. B 1975 ro-
Oy KOHCTpYKTOpCKas AOKyMeHTauus 6bina nepefjaHa Ha 3aBoA-u3rotoBuTenb. Bbinm
M3roTOBIEHbI FONOBHbIE 06pas3ubl 3TMX YCTPONCTB. Becb 06beM onepaTnBHON namsi-
TN NEPBOro YPOBHSI pa3MecTUncs B O4HOM TUNoBoMm Lkady. O6bem bonbLion nams-
TM — B ABYX LWKadax, 06bemM MOCTOSHHOW NamMaTM — Takke B ABYX Wkadax. Mo
cBOeMY (DYHKLMOHMPOBaHUIO HOBbIE YCTPOMCTBA NONMHOCTLIO 0becnevmBanu Bce Tak-
TUKO-TEXHUYECKNE XapaKTepUCTUkM MmalumHel M-10.

C 1980roma MaIriHa cTajia BBIIYCKAThCS ¢ HOBBIMHU 3aIlIOMHUHAIOIIUMHU YCTPOHCT-

BaMH U monyuwia oboszHadeHne M-10M. Mammasr M-10 1 M-10M Obii mipo-
IpPaMMHO COBMECTHUMBI U TIOJTHOCTBIO B3aHMO3aMEHSACMBI.

Cam Muxann AnexcaHapoBuy B JokJaae (CM. CHOCKY 5) B roj MATHAIIATHICTHS
HHCTUTYTA TaK BCIIOMUHAT O TIAMSATHBIX T'OJ[aX €ro CTaHOBICHUS: «B 1967200y mbi
BLIULTU C O0BOILHO OEP3KUM NPEOTONCEHUEM — NPOEKMOM GbIYUCTUMETLHO2O KOM-
niaexca M-9. Omo 6w110 6 200 5041 20006uwunbvl OKMAOPLCKOU PEBOOYUL, NOIMO-
MY BLIYUCTIUMENbHBLI KOMILEKC Hazvleaacs ,, Okmaopy”. Jlns Munnpubopa, 20e mol
moeoa npedvleanu, IMo 0KA3aI0Cy Yo cauwkom. Ham ckazanu. ,, Houme 6vl Kk
Kanmwixosy, pas yoic pabomaeme na nezo“. U som smy damy, 5mo nsamuaoyamu-
Jlemue Mol Ce200Hs U NPA30HYEM.

Ilpoexm M-9 ocmancs neocywecmenennvim. Ho 6 1969200y nauanace paspabom-
xa eviuucrumenvroi mawunvt M-10, komopas ¢ 1973 200y enepsvie gviuina Ha
Mecma sKcnayamayuu. B meuenue psoa nem sma mawuna 6viia mowHetiuell 8
Cosemcrom Coroze u cetuac npoooaxicaenm GblnyCKAmbCsl U IKCHILYAMUPOBAMbCSL.
Ha mawune yoanrocy nonyuums yHUKAIbHbIE HAYYHbIE PE3VIbMANbl, 8 0COOEHHO-
cmu 6 obnacmu guzuxku. Henvss ckazamo, umo pazpabomxa M-10 6vina ecmpeue-
Ha ¢ pacnpocmepmuimu 0bvsmusmu. Ham 2oeopunu, no npasoe ckazame, umo moi
ACUXU, YMO Helb3sl COOPAmb 80OUHO MAKYIO 2pydy Memaiid, Ymo 6ce Mo HUKo-
eda He 3apabomaem. Dmo mMvl menepb NPUyyUIU, Mak cKazamo, NCUXOL02ULECKU,
Umo OONbUIAsL GBIYUCTUMENbHASL MAWUHA MOJCEM COCMOAMb U3 MAKO20 KOauye-
cmea annapamypul. Toeda HUKMoO K smomy 20mog He ovin. [la u pabomamv Ham
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ObLIO HeepOsSIMHO MPYOHO: KoIeKkmue moeoa mpyouics ua , Coxkone-1%, 6 bono-
wom Bnacvesckom nepeyike (6 nonynoosane), 6 noaynoosane na yauye bypoenko,
6 noaynoosane na Ilmowuxe, na 6orvwoi Iloumosoil yauye, 8 noaynoosaie Ha
yauye Llykuna u ewe 6 Heckoavkux mecmax no eceii Mockae.

Buioenuswuco uz UHIYM, xonnexmus nonyyun nomewjerue oviguiell CmosapHoll
Macmepckol 00H020 u3 npednpusmutl Ha ,, Coxone" niowaodwvio 590 k. mempos.
Ymoobvl pazmecmums 8eco KOIIEKMUB, NPUULIOCL UcKamb no eceli Mockee u apen-
008amb HeJICUNbIE NOMEUeHUsl, 8 OCHOBHOM NOYN00sanibHo20 muna. Cobcmeennoe
30aHUe — MUNOBYIO0 WKOIY — uncmumym nocmpoun ¢ 1975200y, a rabopamop-
Hblll Kopnyc no cneyuanviomy npoexkmy —e 1985-198@o0ax.

Ho scecoa 6vina Oenosas u Opyoiceckas noooepicKa cO CMOPOHbL PYKOBOOCMEA
Munucmepcmea, co cmopounwt I1. C. ITnewaxosa (munucmp — Ipum. aem.), ezo
samecmumens B.U. Mupkoesa, a cetivac — O. A. Jlocesa, co cmopousl pyKogo-
ocmea 0bveduHeHust, CO CMOPOHbL GbICUIUX NAPMULIHBIX opearos, T ocniana, xo-
muccuu Ilpesuouyma Cosema Munucmpos CCCP, co cmopoHbl OpyicecmB8enHbIxX
npeonpusimuil, co cmopouvl 3axkazyuxa. Onu nomo2anu Ham pabomams, NOMO2AU
BLIMAHY b 9O 0€N10.

U mot eoimsinyu. Paboma 6vina ommeuena I'ocyoapcmeennoii npemueti CCCP».

«Ham eogopunu..., 4mo Mol HCUXU, YMO... IMO HUKO20A He 3apabomaem», — CKa-
3an M. A. KapreB 1o moBoay OTHOIIEHHS MHOTUX aBTOpuTeToB K OBM-10 1 BHI-
YHCIIMTENbHBIM KOMIUIEKCAM, BKJIIOYABIINM /iBe€ U Tpu OBM.

CKeNTHKOB HETPYIHO IMOHATH, €CIH MO3HAKOMUTBCA ¢ HEKOTOPBIMU Idpamu. B
B2CM-6 ucnonszoBanock 60 Teic. TpaH3ucTopoB, 180 ThIC. MOTYNPOBOIHUKOBBIX
1008, 12 MitH (eppUTHBIX CEpICUHHKOB. BBIUYMCINTENBHBIH KOMIUIEKC U3 TPEX
OBM M-10 conepxan 2100T1bic. mukpocxem, 1200TsIc. Tpansucropos, 120 miH
(heppUTHBIX CEpIACUYHUKOB. DTO HE TOJBKO «Tpyla MeTamia», Kak ckazan Kapues,
HO U TPYIHOIIPEJCTaBIMOE KOJIMUYECTBO IEKTPOHHBIX JICMEHTOB, 00BEMHEHHBIX
B CJIO)KHBIE CXEMBI, KOTOpBIE HaJI0 OBIJIO 3aCTaBUTH CIAKEHHO PabOTaTh.

W TeM He MeHee, BRIUUCIIUTEIIBHBIC KOMILICKCHI 3apadoTaid... [To Mmepe oTpaboTKu
MaTEeMaTHYECKOro 00eCIeYeHUsI M YaCTHYHBIX alapaTypHbIX A0padOTOK MpeKpa-
IICHUE aBTOMAaTUYeCKON 00pa0OTKH JaHHKIX 3a ToJ cocTaBuio Bcero 10 munyT!

He Bce oTHOCHIHCE ¢ 0/10OpEeHNEM K BEIIAIOMIMMCS ycrexaMm Kapriesa u ero 3ame-
YaTENBHOTO KOJUIEKTUBA. BermoMuHaio Takoi cirydaid.

I'me-to B xonue 60x miu Hayane 70X romoB Mue B Kuer mo3souui Kapiies u 00-
paTwics ¢ MPOChOOH OBITH OMIIOHEHTOM IO JTOKTOPCKOM AMCCEPTAllU COTPYTHUKA
ero uHcrtutyta B. A. bpuka, ydactauka pabot nmo BK M-9. O3nakomsice ¢ npu-
cinanHoi B KuweB muccepranueid, s yOemuics, 4TO OHa JAJeKO HE 3aypsaHa —
MIpeJIaraluch COBEPIIIEHHO HOBBIE METOJBI YCKOPEHHOTO BBIMTOIHEHUS psAaa ore-
pauMii ¥ COOTBETCTBYIOIINE, MPOBEPEHHBIE NPAKTHUKOH OpPUTHHAJbHBIE CXEMHBIC
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pewenus. B gockoHanbHO MccienoBaHHOW 00NAacTH HAyKW M TEXHUKH, TIe, Kaza-
JIOCh, Y€ BCE M3Y4YEHO M PacCTaBJIEHO II0 CBOMM MECTaM, aBTOp AUCCEPTALUU Cy-
MeJl CKa3aTh HOBOE U BECbMa BECOMOE CJIOBO. TaKoro ske MHEHUsI IPUIEPHKHUBAIICS
W BTOPOH OIIMOHEHT, U3BECTHBIA yUEHBIH, HANMCABIIMI pAJ KHUT 1O BBIYHCIH-
TenbHOM TexHuKe, A. A. [lanepHos. [loanepxanu quccepTanTa U BHICTYIIABIINE.

Hac 00oux MIOKHPOBAIO OTPHUIATENBHOE PEIICHHE YICHOTO COBETA, BO3IJIABJISIC-
Mmoro akagemukoMm B. C.CemenuxuubiM. OHO OBIJIO ABHO HEOOBECKTHBHBIM. UsCHBI
coBeTa, HeJO0pOoXKeNaTeIbHO OTHOCHBIIHECS K KapreBy, «OTBITpaliich» Ha €ro
YUCHHKE.

MocnegHnn 6omn...

B 1978rony M. A. Kapiie mpejioKuI NPUCTYIIUTh K paboTaM 10 CO3JaHHUI0 HO-
BOM MHOTIONPOILIECCOPHOM BEKTOPHOM BBIYMUCIWUTEILHON MAaIlUHbBI, HUCIOJb3YS
OTIBIT, TTOJTYYCHHBIN TIPH Pa3pabOTKe, U3TOTOBIICHUH | dKCIUTyaTanuu Marmma M-10
u M-10M, a Takxe HOBEHIIUE NTOCTHKCHUS B TEXHOJOTHH U B DJIEKTPOHHOW TEX-
HuKe. PelieHo ObLJI0 IPUCBOUTH 3TOH MalllMHE YCIOBHOE 0003HaYeHne M-13.

B 1979rony xosutekTUB Hayan pa3pabOTKy KOHCTPYKTOPCKOHM TOKyMeHTaluu. bei-
T OMNpeIeTeHbl M 3aBOJABI-M3TOTOBUTENN, HAa KOTOPBIX MPEAINONIarajioch BECTH
npou3BoacTBo MamuHabl M-13. B teyenne 1980-1981rofoB KOHCTPYKTOpCKas
JOKYMEHTAIHs KOMILIEKTHO MO yCTpoicTBaM Obljia mepeiaHa Ha 3TH 3aBOABI.

OBM M-13
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M-13 crana MamMHON YeTBEpTOro MOKoJieHHA. B kauecTBe 3jeMeHTHOH 0a3bl B
Hell OBLIM WCTIONB30BaHEI OONBIINE WHTETPaIbHBIC CXEMBI. B apXWTekType 3Toi
MHOTOITPOIIECCOPHON BEKTOpHONH DBM, mpemHa3sHadeHHO# B MEPBYIO OYEPElb IS
00paboTKH B peanbHOM MaciTade BpeMeHH OONBLINX MOTOKOB HH(OpMAaIyH, Ipe-
JyCMOTPEHBI YETHIPE OCHOBHBIX YacTH: LIEHTpaJbHas MPOLIECCOpHAs YacTh, amma-
paTHBIE CPEICTBa MOIICPKKH OTEPAIMOHHOW CHCTEMBI, a0OHEHTCKOE COTpshHKe-
HUE, CIIEUAIN3UPOBAHHAS IPOIIECCOPHAs YacTh.

LleHTpanbHasa npoueccopHasi YacTb BKMOYaeT: apudmeTnyeckme npoueccopsbl (4, 8
unu 16), rnaBHyl0 onepaTuMBHYIO NamsTb, MMaBHY0 NOCTOSIHHYIO NamsiTb, onepaTuB-
HYI0 MamsATb BTOPOrO YPOBHS, LEHTparbHbI KOMMYTaToOp, LeHTpanbHoe ynpasne-
HVe, YCTPOWCTBO peAaKkTUpOBaHUS, MyMbTUMMEKCHbIA KaHan. AnnapaTtHble cpeacTea
noaaepXKkn onepaLMoHHON CUCTEMbI MMEIOT: LIeHTParbHbIN yNpaBnsoLwWwmin npouec-
cop, Tabnuubl BUPTYyanbHOM TPEXypOBHEBOW NamsATh, cpefctBa noucka. AGOHEHT-
CKOe COMpsPKeHWe BKIOYaeT: CTaHOapTU3MPOBAHHOE JEKTPUYECKOe COMpsiKeHue,
nporpaMmmMupyemblin HTEpAENc, conpsaratowme npoueccopsl (0T 4 go 128). Cneuma-
NM3MPOBaHHas MPOLECCOopHast YaCTb COCTOUT U3 KOHTPOIIiepa TEXHUYECKOro ynpas-
NeHus1, ynpaBnsioLlen NamaTn runoTes, NpoLeccopoB KorepeHTHol obpaboTku (oT 4
0o 80).

MawwunHa M-13 umena mogynbHOe NOCTPOEHNE U Aonyckana nepemMeHHy KoMMek-
Taumio, cnocobHylo onTuManeHo obecneynTb Nonb3oBaTento HeobXxoauMble TeXHM-
YyecKue xapakTepucTuku. Tak, LeHTpanbHas npoueccopHas 4acTb umena Tpu KoHdu-
rypauum v Morfna uMeTb MPOou3BOAUTENbHOCTb B 3aBUCMMOCTU OT WCMOSHEHUA
12 (10° 24 [10° n 48 [10° onepauun B cekyHay. [pn aTOM Takke COOTBETCTBEHHO
N3MEHANCA N 06beM BHYTPEHHeN NamMsATh, NPOMyCKHas CNoCOBHOCTb LieHTpanbHOro
KOMMyTaTopa M NPOMyCkHas CMOCOBHOCTb MYMbTUMNIIEKCHOro KaHana. Tak, obbem
BHYTPEHHEN namsATu mor coctasBnaTb 8,5, 17,0 unu 34,0 M6anT, nponyckHasi cno-
COBHOCTb LieHTpansHoro kommyTtatopa — 800, 1600 unu 3200 M6aiiT/c, nponyckHas
CnocobHOCTb MynbTUNNEKCHoro kaHana — 40, 70 unu 100 M6aiT/c.

ABoHeHTCcKoEe conpsXxeHne U cneumann3mpoBaHHasa npoueccopHaa 4acTb MOInun
KOMMreKkToBaTbCs elle Gonee rméko.

CneumnanvampoBaHHas NpoLECCOpHas YacTb MalUMHbI NpegHasHaveHa ans obpaboT-
k1 BONbLUMX MacCUBOB OTHOCUTENIbHO Manopa3spsiiHoi nHdopmauum (GbicTpoe npe-
obpa3zoBaHue Oypbe, BblYUCMEHNE KOPPENALMOHHBIX (OYHKLMIA, CPaBHEHWE C MOPO-
romM, npoBepka runotes W [Ap.) M uUMeeT B kadyecTBe 6asoBov onepauuu
npousBeaeHne ABYX KOMMMEKCHbIX Ynicen (OByXToueuHoe npeoGpasoBaHue dypbe).
CreumanbHblii (KOMMIEKCHbIN) apuMeTUYeckuii MpoLeccop BbINOMHSET 3Ty 6aso-
BYIO Orepaumio 3a OAMH MaLUMHHbIA TakT. OKBMBAmNeHTHOE GbiCTpoAeiCcTBME NIMHUM
KOMMMEKCHbIX TMPOLECCOPOB Ha MOPSAOK MpeBbIAeT GbICTPOAENCTBUE  JIMHUM
apudPMETUHECKMX NMPOLIECCOPOB Ha COMOCTaBMMbIX (hopMaTax AaHHbIX.

OKBUBANEHTHOE ObICTPOAENCTBME CMELMann3NpoBaHHON MPOLECCOPHOM YacTn Ma-
WKHbl M-13 B MakcumarnbHON KOMMIIEKTALMKN MPU PELUEHUN YKa3aHHbIX Bbille 3adad
MOXeT gocturatb 2,4 mo° ornepauumn B cekyHay.

ABOHeHTCKoe conpsbkeHne MalmHbl M-13 copepXuUT onepaunoHHY CUCTEMY, CUC-
TEMy NPOrpaMMMpOBaHNA U OTNadku, (hainoByld CUCTEMY, CUCTEMY AOKYMEHTUPO-
BaHUs, GUBNMOTEKY TUMOBLIX MPOrpaMm 1 ap.



Cpoe BoicTymuicHHe B Mae 1982 roma B JeHb NATHAANATWICTHS WHCTUTYTA
M. A. KapiieB 3aKkOHUHUI CHEAYIOINIUMHU CIOBAMM:

\.«;a-’*“

M. A. Kapues, 1970-e roabl

«..Hawm cetiuac kasxcemcs, umo Mol HUKO20A He BbINYCKAIU 8 C8em MAKoU Xopoulell
paspabomxu (umeemcs 6 sudy mawuna M-13. —IIpum. aem.), kax mvl neimaemcs
BbINYCMUMb Celyac, U 4mo HUK020a maxk mpyoHo He ObLIo 6blnyCmums paspadom-
Ky 6 c8em, KaK Ceuyac, HUKoe0a Mvl He 6CIMpedanicy ¢ makumu mpyonocmsamu. Ho
5 X0UY 8aM NPOCMO HANOMHUMb, YMO Mbl NEPEHCUBANU OUEPEOHYIO BTI0ONIEHHOCb
8 KacOyio Hauly paspabomky u mpyoHOCmu y HAc 8ce20a Ovliu HeumogepHvle. A
80M celuac npocvinAioCh HOUYAMU 8 XOLO0OHOM NOMY OM MO20, MO MAK MeOIEHHO
U ¢ maxkum mpyoom uoem npou3e00cmso Hauie2o H08020 demuwa. Ho nonumaeme,
amo, 6 obwem, OMHOCUMCA NPOCMO, HABepHOe, K cmapyeckou becconnuye. A Ha
camom oeie 8edb 0m mo2o OHsl, KaK Mbl ROJYUULU 3A0AHUe NPAGUMENbCMEd, NPo-
W0 He OYeHb MHO20, NPOULIO 8Ce20 08d 2004 U 80ceMb mecsayes. M He modcem
ObIMb, YMOOLL HAW KOJLLEKMUS, 8 KOMOPOM eCcmb U YOeleHHble CeOUHAMU U YMYO-



PeHHble ONbIMOM 8eMepPaHbl, U IHEPSUUHAS U 0OPA308AHHASL MOLOOEICh, YMOoObl
Mbl He 8bIIMAHYIU IMO Hawe Oemuuye!

» K020a-nub6yob mbl 6CHOMHUM 3MO, U HE NOBEPUMCIL CAMUM, HO HAM CEUHAC HYJiC-
. 11
Ha 00Ha nobeda, 0OHA HA 8Cex, Mbl 34 YeHOU He nocmoum!™ ».

[ocnenuss ¢pasza B3sta M. A. KapueBbiM u3 HecHH, BIEpBBIC MPO3BYYaBILECH B
naMsTHOM Jjisi MHoOruX QuibMme «benopycckuii Bok3am». M 3To He ciydvaiiHo.
beIBIINI ceprkaHT-TaHKUCT OcTalcsl (PPOHTOBUKOM, pabOTal C MaKCUMAaJIbHBIM Ha-
HPSDKEHUEM CHJI M HEPBOB, YTO Ha (ppOHTE MPUBOAMIIO K MOABHUTY (Menanb «3a oT-
Bary» u opzeH KpacHoit 3Be3nbl B 20 niet!), a B MEUpHOE BpeMsl IO3BOJIHIIO €My H
€ro KOJUICKTUBY COBEpILATh Ka3aaoch Obl, HEBO3MOXKHOE.

3aBepiiaroinye MPOHUKHOBEHHBIC cioBa BhicTymieHus M. A. Kapriea nepen co-
TPYIHUKaMH CO3[aHHOTO UM C TaKMM TPYIOM MHCTUTYTa CTald Kak Obl €ro 3aBe-
mianueM. Yepes rog — 23anpens 1983roga — ero He crano...

OAaviH n3 HeMHoOrmx

JIMpeKTopoM WMHCTUTYTA M TJIABHBIM KOHCTPYKTOPOM MammHbl M-13 Obut Ha3HA-
gen 1O. B. Poraues, paborasmmuit mpu M. A. Kapriese riiaBHEIM HHXXEHEPOM HH-
CTUTYTa U TICPBBIM 3aMECTHTENIEM TJIABHOTO KOHCTPYKTOpa (CM. OMOTrpaduuecKyro
cipaBky o FO. B. Porauese'). BEIOTHHTS 3aBelaHHe OCHOBATEIS MHCTUTYTA H
YCTENTHO 3aBEPIINTh HayaThle UM PabOTHI CTAJI0 OCHOBHOW 3afjaueil KOJUIEKTHBA
HUMIMBK. PoraueB akTHBHO 3aHsUICSI IOUCKOM BO3MOXKHOCTEH MOAKIIIOUEHHUS CIie-
[[UAIM3UPOBAHHOTO 3aBOJIa K MPOU3BOACTBY MamuHbl M-13 — nocnenHero aeTu-
ma KapueBa. DTu MoOMCKU yBeHYalMch ycrnexoM: B 1984 roay mpoMBIIIIICHHOES
MIPOM3BOACTBO MamuHbl M-13 ObLJI0 Ha4aTo.

ITox pykoBoncteom 0. B. Porauesa, pu akTUBHOM y4YacTHH IEPBOTO 3aMECTHUTE-
Jid TJIaBHOTO KOHCTpyKTOpa K. T. H. JI. SI. Muiepa, 3amecturenied TJ1aBHOTO KOH-
CTpyKTOpa KaHJ. TeXH. HayK P. I1. llIngnoBckoro, KaHJ. TEXH. HayK
A. A. Kpynckoro, xann. texH. Hayk A. lO. Kapacuka, E. U. Hubyns, a Taxke py-
KOBOJMTENEH OTIENIOB U J1ab0paTOpHid, BEAYIIHUX CIELHUATUCTOB 110 BHIYUCINTENb-
HON TEXHHKE M IPOrpaMMHMPOBAHHUIO ObUIM YCIHEIIHO IIPOBEIEHBI PabOTHI 11O BbI-
NyCKy M BBOAY B OKCIUlyaTanuio MamuH M-13 BMmecte ¢ mporpaMMHBIM
oOecrieyeHueM. YCIEIIHO MIPOA0JIKAIUCH PA0OTH U 10 CO3AaHUI0 HOBBIX BBIYHUC-
JUTENTHHBIX KOMIUICKCOB Ha Oa3e MamuH M-10M, B TOM 4YuCIie U ¢ UCTIOIB30BaHHU-
€M BOJIOKOHHBIX ONTHYECKUX JTUHUMH.

11 311ech HETOUHAS HUTATA CTHXOB B. OxymxaBsl: «Korga-Hu0y (b Mbl BCIOMHUM 3TO, M HE TIOBEPUTCS
caMHUM. A HbIHYE HAM HYyKHA OjiHA 1o0e/1a, oiHa Ha BceX. MBI 3a 1eHo#t He octoum!» — Peo.
12 hitp://it-history.rufindex.phPoraues IOpuii Bacuibesuu
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Bkian KoJIeKTHBA WHCTUTYTa B Pa3BUTHE OTCUYECTBEHHOW BBIYMCIIUTEIBHON TEX-
HUKM OBLI BBICOKO OIICHEH mpaBuTeiabcTBOM: B 1986 rogy HayuHo- ucciemosa-
TEJNIbCKUNA WHCTUTYT BBIYMCIUTEIBHBIX KOMIUIEKCOB OBUI HArpa<JicH OpJICHOM
Tpynosoro KpachHoro 3nameHu.

Boicokue Harpaabl MOSY4YMJIM MHOTHE COTPYAHUKHM HMHCTHTYTa, B TOM 4YHCIE
10. B. Poraues (opznen TpynoBoro KpacHoro 3HameHn).

B nponomxenue Bcel cBoeit aestenbHOCTH M. A. KapiieB NmposBISUT BBICOKYIO
TBOPYECKYIO aKTUBHOCTh. Ero MoHOrpaduu mo ocHoBaM T€OpHUH apru(PMETHISCKIX
YCTPOHCTB M OCHOBaM IPOEKTHUPOBAaHUS CTPYKTypel OBM cTamu HacTONbHBIMH
KHUTaMHU JUI pa3paOOTYMKOB BBIYHMCINTEIBHON TEXHUKH. MeHee M3BECTHBI CO3-
JlaHHBIe TI0T pykoBoacTBOoM Kapriea DBM, nMeBIme crieriaibHOE Ha3HAYCHHUE U
HaxoauBIIuecs Ha BoopyxeHun Coerckodd Apmuu. 9BM M-4M (mmdp 5571,
5372, 5373) Ha mops10K MpeBOCXoaAmIn coBpeMeHHbie uM M-220, BOCM-4 u np.
OHH HEeCNIHM IEeXYPCTBO Ha OTBETCTBEHHBIX 00bekTax ¢ 1967roma mo 1981rona,
BBIITyCKaJICh CEpUITHO; HapaOOTKa Ha OTKa3 WM cOoil cocraBmsia B HuUX /00—
1000uacos.

OBM M-10 (umdpp 5966) 3HaunTenbHO MPEBOCXOINIA COBPEMEHHBIE € 0TEYECT-
BerHsie DBM (BOCM-6, EC-1060).

W3 OBM 5071-5573 u 5366 Obu1 co3maH ¥ HaXOIHICA B MOCTOSHHOM KPYIjoCy-
TOYHOM DKCIUTyaTal[ii KPYMHEUIIINH B CTpaHe MHOTOMAIUHHBIA KOMITIEKC, B KO-
TOPOM TI0 €IUHOMY ajiroputMy padotanu 76 DBM, coeIMHEHHBIX KaHAIAMU IEpe-
Jlauu JTAHHBIX JITTMHOM B JICCATKH THICSY KHIIOMETPOB.

Kapuer monuman, yro OBM, paspabotannble B MHCTUTYTE BBIYMCIHMTEIBHBIX
KOMIIJIEKCOB, CIIOCOOHBI HE TOJBKO HECTH CIYXO0Y B OOOpPOHHTEIHLHON CHCTEME
MPeIyNPEKISHUS PaKEeTHOTO HAIaeHsI, HO MOTYT IMIPUHECTH OTPOMHYIO TOJIb3Y B
HAYYHOM HCCJICJIOBAaHWHM TIPH BBIMIOJHEHUM HaWOOJEee CIOXKHBIX HAYYHO-
TEXHUYECKUX PACUETOB, KOTOPbIE B TO BpeMs HE MOTJIHM OBITH BBIITOJHEHBI HU Ha
OJTHOW OTEYECTBEHHOM MaITMHEe HE TOJIBKO HM3-3a 00Jiee HU3KOTO OBICTPONCHCTBHSA,
HO U W3-3a 3HAYUTENBHO MEHBIICH €MKOCTH BHYTpeHHel mamsatu. HecMmoTps Ha
COTIPOTHBIICHHE BOCHHOTO aJMHHHCTPATHBHOTO almapara, OH JOOWIICS paspelie-
HUS Ha IyOJMKanuio marepuaioB 00 9BM M-10, akTuBHO CrocoOCTBOBaJ ycTa-
HOBJICHUIO CBSI3€W C OpraHU3aIMSAMU, HYXIABIIAMHUCS B BBICOKOIPOHM3BOIUTEIh-
Hoil TexHuke. [lo ero mHMIMaruBe Ha M-10 ObUTH TPOBENEHBI O0COOO CIOMKHBIC
Hay4HBIE pacueThl: 110 MEXaHHUKe CIUIoHOoM cpensl (B 40—45pa3 GricTpee, ueM Ha
EC-1040),m0 momenuposanmto 1iasmel (B 20 pa3 OsicTpee, yeM Ha BOCM-6, mis
BapuaHTOB, momemarommxcs B O3Y BOCM-6, u B coTHH pa3 ObIcTpee IS pealib-
HBIX BapHaHTOB). BriepBbie B MHpe Ha MOJCIH TOJYYCHbI JaHHBIC 1O SBJICHUIO
KoJIJIamca B IuIa3Me, 4ero He ymaanock caenats Ha CAC-76008 CIIA; gacth 3THX
pe3yabTratoB onyonukoBana B gokiaagax AH CCCP (r. 245, 1979 Ne 2, ¢. 309—
312), tpynax XV MeXIyHapoaHOW KOH(EPEHLHUH IO SBICHUSAM B HOHU3UPOBAH-



HBIX Tazax (MuHck, nronb 1981rona), monokeHa Ha eBpoIeiickoil KoH(epeHInH B
Mockse ocenbro 1981rona.

ITo onenkam Muctutyra npukiannoin matemaruku AH CCCP, OvicTpoaericTBue
M-10 Ha 64pa3psaHom popmate npeBocxoaut bICM-6 (48 paspsiios) B 3,6—4,6
pasa, EC-1060 —B 3-5,6paza, 9BM «Qms0pyc-1» (48paspsmnos) — B 2,4 paza.

Pa3pabotku M. A. KaprieBa ObUTM OCHOBaHBI Ha HOBBIX TEXHUUYCCKHX PEIICHUSIX,

OTICPEKABIINX CBOE BPEMS: CTPAaHWYHAs OpraHU3aLUsl MaMATH, COUYETaHUE orepa-

M C TUIaBaroIIeH ¥ (GUKCHPOBAaHHOM 3amsaroit B M-2 (1952—-1956T.), Mukpooire-

MEHTHasi CTPYKTypa KoMaH[ («MOIaIbHOCTH omepanuii») B Mamune M-4 (1957—
1959r1r.), MaructpanbHas («KoHBeHepHas») cTpykrypa B M-4M (1962—-1964rr.),

IporpaMMHO-TIEpecTpanBaeMasi JHHEHKa CHHXPOHHBIX HPOLECCOPOB, BEKTOPHAS

CTPYKTYypa, OBICTpOJIeHCTBYIOMIAs OnepaTuBHasl namsTh 2-T0 ypoBHs B M-10.

B mHoromnpoueccopHoii cucteme 4-ro mokojieHuss M-13 BriepBbie pean3oBaHa ar-
napaTypa MOONEPAIHOHHBIX IMKIIOB (00ecreunBaroIias He3aBUCUMOCTh MIPOrpaM-
MBI OT YHKCJIa TIPOIIECCOPOB B CUCTEME), arnapaTypa CerMEHTHO-CTPAaHUYHOM opra-
HU3aIMKH  naMatH  (MepeKphIBaromias BO3MOXKHOCTH — (DAilyIoBOW  CHCTEMBI),
MIPOTPaAMMHO-YTIPABIIIEMBIN TTepUbEPUIHHBIA MPOIIECCOP AJIA OTepaliii THIa Ipe-
obpaszoBanus Oypee, Yonma, Anamapa, OpeHensi, BEBIYUCICHUS KOPPEISITHOHHBIX
(hyHKIUH, MPOCTPaHCTBEHHOM PriibTpanuu U T. 1. CpeaHee ObICTPOACHCTBHE LICH-
TpadbHO# yactn — g0 50 muH omeparmii B cexkyuny (i 10 200 MIIH KOPOTKHX
ornepanuii B CeKyH/Iy), BHYTPCHHSSA MaMATh — 10 34 MOalT, CKOPOCTh BHEIITHETO
obmena — 10 100 Mb6aiitT B cexkyHIy, 3KBUBAJICHTHOE OBICTpOJEHCTBUE TIepude-
PHIfHOTO TIPOIIeccCOpa Ha CBOEM Kitacce 33724 — JI0 2 MIIPJ[ ONlepaluid B CEKYHTY.

M. A. Kapriee — aBTop (pyHZaMEHTaIBHBIX TEOPETUYECKHX pPabOT IO BBIYUCIIH-
tenbHOM Texuuke (5 mMonorpagwuii, 55 crareii u orgeros, 16 nzodperenwuit). Kuuru
«Apudmerryeckre ycTpoiicTBa MEKTPOHHBIX IU(PPOBBIX MaIMH» (PyccKoe H3/a-
Hue — 1958rox, nozaHee nepensnaBanack 3a pyoexom), «Apudmerrka mudpo-
BeIX Mamue» (1969)3am0KiiIn OCHOBBI TEOPHU apU(pMETHIECKUX YCTPOMCTB; UX
BBIBOJIBI BOIIIM B y4eOHHMKH. B mociennnx MoHorpadusax «Apxutektypa mudpo-
BBIX BBIYHCIHUTCIBHBIX MAlIUH» U «BBIUACIUTEIBHBIC CUCTEMbl U CHHXPOHHAS
apudmerrka» (1978)npakTUdecku BIEpBbIC CIeNaHa MOMBITKA MOCTABUTh HA Ha-
YYHYIO OCHOBY IIPOCKTHpOBaHUE 00mIeH cTpykTyphl DBM u anmaparypbl Ijis BbI-
TIOJIHEHUS TTAPAJUICITbHBIX BBIYUCICHUI.

M. A. KaprieB — oaue 3 wHHNHATOpoB pa3BepthiBanus B CCCP pabor mo wmc-
MTOJIB30BAHUIO IOCTIKCHHUMA ONTORJIEKTPOHUKH B BEIYHCIUTEIBHON TeXHUKE. Briep-
Bole B CCCP B HUU BeIYHCIMTENBHBIX KOMIUIEKCOB ObLIA CO3/1aHa BOJIOKOHHO-
OIITHYECKAsT CHCTEMA JIJII MHOIOMAIIIMHHOIO KOMIUIEKca u3 mectd DBM M-10 .

Tpynossie noctwkenuss M. A. KapueBa ormeuensl opaeHom Jlenuna (1978), op-
neroMm Tpymosoro Kpacuoro 3uamenu (1971),opaenom «3BHak modera» (1966)u



Menanbeo «3a mobnectHeril Tpya». B 1967roay emy Obuta mpucyxaeHa ['ocynap-
cteerHas npemust CCCP.

B 1993 rony Hayuno-mccnenoBaTebcKOMy HWHCTUTYTY BBIYHCIHTENBHBIX KOM-
IUICKCOB IIPHCBOCHO MMS €r0 OCHOBATEIIS.

M. A. Kapues, 1980-€e roabl

Paccka3 o M. A. KapueBe s 3aBepLuato crioBamu 13 nucbMa ero ceiHa Bnagnmumpa:

«Te HeMHoz2ue cmpaHuybl, Ymo S Bam nocbinat, — 3mo, KOHEYHO, 20pa300 MeHb-
we, Yyem 3acrnyxusn omeu,.

Yem bonbwe si dymaro 0 Hem, mem mpyOHee MHe omeemumb camomy cebe Ha 80-
npoc, Kakum e OH bblil. HeCoOMHEHHO, OCHO8HbIM Orisi He2o bbinna e2o paboma, HO
mak e HEeCOMHEHHO U mo, Ymo OH docmue bbl ycriexos u 8 uHom derne, ecnu bbi
cydbbe 6b1r10 y200HO 3aMEeHUMb eMy KOHCMPYyUpPOB8aHUE 8bIHUC/IUMEbHbIX MauluH
Ha Ymo-HuUbydb Opyezoe.
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Omeuy, o4eHb UeHusn 8 Yernoeeke nobol manaHm u ymeHue, 6ydb mo crnocobHocmb
pewums meopemuyeckyto npobnemy unu xopowo 8o0ums MawuHy. K coxaneHuro,
0OYeHb Yacmo eMy rpuxodunocb obwamsCsi C meMu, Kmo amuMu marnaHmamu He
obniadan, Ho om Hux 3asucerna cyObba e2o Oenia. B amux criy4asix MHO20€ rpuxoou-
niocb emy bpamb Ha cebs. bbina u Opyeas npudyuHa makoz2o rnogedeHusi omuya. O0-
HaxObl OH fpoYumarl MHe 8CryX NMPUMepHO makoul anuzpag, npedsapsowull KHUgy
no meopuu epaghos: ,Y3Has, ymo e2o cobupaemcs nocemumbs memyuwka, kogboul
[DxoH passun 6ypHyto dessmenbHOCMb, U Ko20a memywka rpuexana, ee ecmpemu-
nu o6edom. Temyuwika bbina yousrieHa mMosbKo meM, Ymo mapesnku bbiiu npubumsi
K cmorny eeo30smu. [Nocne mpaness! [JxoH ceucmHyn cobak, OHU MpumMyanuchb U
8blniu3anu ece mapenku. "lMpuyyums eac npubesameb K cmorsly, — cka3an [DkoH, 06-
pauwasicb kK cobakam, — 6bi7i0 He mak npocmo. Ho deno mozo cmouno. Temywka
momuyac yexana". lMpoyumas snuzpag, omey dobasur:. ,Pykogodumernb Kaxdoeo
npoekma OormkeH 6bimb 20mMo8 K momMy, 4Ymobbl 8bIMO/IHUMb €20 8eCb C80UMU py-
Kamu. 3mo He mak rnpocmo, Ho deslo mozao cmoum'®.

Kak 6b1 mexdy deriom omeuy Yumaii fiekyuu cmydeHmam-eeyepHukam (OHeM OH bbin
Ha pabome) u makxe Mexady 0esilom cmarn npogeccopomM. Toeda MHe Ka3asochb 3mo
ecmecmeeHHbIM, 1 dymarl, 4mo C 803pacmoM 8ce CmaHo8samcs rpogeccopamu.
Kak-mo s ece xe cripocun e2o, koeda OH eomosumcsi K nekyusim. ,Jla s npocmo
pacckasblearo cmydeHmam 2riasy 3a enagol u3 mMoell HO80U KHUXKU'“, — omeemurt
omeuy. etcmeumernbHo npocmo! Ho u g 6bin He nbikoM wum. ,A 4ymo mbi bydewb
dennamb, Ko2da ece efiasbl KoHYamcsi, 8e0b KHUXKa-mo euwe He donucaHa?"' —
crpocun [. ,A K mOoMy 8peMeHU U Kypc KOHYumcs", — omuwymurscsi omey. bonbwe
80r1pocos y MeHs He bbirno. A menepb ux nosisrisemcsi ece bonbwe. Kozda xe omey
ycrneean nucams c80U KHuUau u cmambu? OyeHb COMHe8arChb, Ymobbl OH MO2 XOMmb
4Yymo-HuUbyOb Hanucame Ha pabome.

Bom uyezo emy He Hado bbirio denamb, mak amo ,.epabambigambcsi 8 0esio. dmom
mepMuH noliMym MHoaue moOu meopyecKux npoghecculi, KomopbiM Hado /108UMb
80oxHoBeHuUe, Ymobbl 83simbcsi 3a nepo. OH e nucasn KHuau 8 by c8o0b00HYH0
muHymy. lMucan 6e3 yepHosukos. Pykonuck cpasy wrna mMawuHucmke. Tenepb yxe
HUKMO He y3Haem, Kakol rpouyecc npedwecmeosasi MoMy MOMeHmMy, koeda MbIC/U
nepexodunu Ha bymazy, u delicmeumeribHO 11U /1e2K0 omuy fnucanocb. Y Heao He
bbir10 x066u muna KOMIeKyUoHUpo8aHUsi MapoK unu cmpoumersscmea dayu. Ha-
8EpHOEe, 8 3MOM CEeKpem moao, Ymo OH MOCMOSIHHO bbin 8 ¢hopme u eMy He Hado
bbir10 ,8pabambigambcsi”: 8 KakoU-mo Mepe co30aHue KHU2 U S8/15710Cb €20 X066u.

HenpogeccuoHanusma omey, He nobun 8 nrobol obrnacmu. MNomHo crnosa He2000-
8aHusi, Koeda OH cobupar npueMHUK u3 demcko20 Habopa, 8 KOmopoM HU 00Ha Oe-
marb He nomeuwjanacb Ha omeedeHHoe el mecmo. 3amo & rpeodoneHuUU mpyOHo-
cmel, 3acryxuearnwux, Ha e2o 83end0, eHUMaHusi, omey, bbigan be3zpaHu4yHO
mepnenus. Koezda omey, 3aHUMaricsi, OH 6bis1 yOUBUMEIbHO CIIOKOEH.

lNpuHumasi ak3amMeH y cmydeHmos, omey paspelwasn UM npuHOcCUMms ¢ cobol nmobbie
KHU2U. U1 y)k KOHEYHO — 51 6e32paHUYHO YEEPEH 8 3IMOM — OH He mpebosari, Ymobbi
OHU 3Ha/lu CMOJIbKO Xe, CKOSIbKO OH caM. M ece xe e20 3K3aMeH He cyumarsu ca-
MbiM nieekum. OH mpeboeai He 3anoMuHaHuUsl UHghopmayuu, a rnoHUMaHus rpeome-
ma. MHoaue nu mMo2ym rnoxeacmamsCsi 3mum?

WHmennekm omya ocmaricsi 8 e2o pa3pabomkax u KkHu2ax, pabomax e2o rocsiedo-
gamernell, UHMennueeHmMHOCMb — MOJIbKO 8 rnaMsimu mex, Kmo 3Hasn eeo. [locneo-
Hee kayecmeo Oenasno omua bosiee ys38UMbIM 8 mex cry4yasx, koeda Hado 6bi1o
0o2080pumbCs C 8r1acme npedepxawumu unu nompebosams Yymo-mo. be3 uHmern-
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nuzeHmMHocmu, Kak u 6e3 yyecmea roMopa, He bbirio b1 moz2o Yesoeeka, KOmopozo
MbI 8C€ MOMHUM.

OdHumu u3 nobumsix kKHue omua bbinu JleeHaduams cmynees” u ,30no0mol merne-
HOK" Unbgpa u Memposa. Yumanu mbl makxe ux ,00HoamaxHyro Amepuky", [syx
karnumaHos" KasepuHa (00HO spemsi y Hac bbina npusbiyka Yumams 8criyx). ,Eeze-
Husi OHeauHa" omevy, 3Han Hausycmb. [loxarnyl, He MOobKO Hay4YyHble KHU2u, HO U
numepamypy 6 6osiee WUPOKOM CMbIC/IE MOXHO Ha3eamb ee2o yenedeHuem. [o-
80J1bHO ¢80600HO Yumarsn makxe rno-aHanuticku (Hay4yHyro sumepamypy), a 0OHax-
Obl G080JILHO JTOBKO U 102080PUIT HA 3MOM si3bike ¢ 08yms apabamu, ¢ KOmMopbIMU
MbI rionanu 3a o0uH cmornuk 8 Kage. Koeda s yyun e wkone Hemeukul u 3ybpurn
mekcm, omeu, 3arnoMHU8 €20 Ha CrlyX paHbue MeHsl, 0pya cmar noodckasbleamb
MHe U ro-Hemeuku. Boobuje-mo OH y4un mosibKo aHenulckuli, Ho OasHbIM-0asHO
3auHmepecoesarsicsi NornynspHbiM 8 me 200bl HeMeUKUM U rpoYyumarn 8ce WKOMbHbIe
y4ebHuUKU. Imoeo oka3arnock A0CcmamouyHo.

MamsaTtHuk M. A. KapueBy Ha HoBoky3HeukoMm knagbuiie B Mockse

Mo ocobomy omey, omHocurncs K ,[ledacoecudeckol noame" MakapeHko. OH Haxodur
30ecb MHO20 napannenel co ceoell pabomol u ceoumu mpyOHOCMSAMU 8 CMaHo8-
nieHuu Hosoeo Oena. Llumuposan mo mecmo, 20e 2080puUMCS, YMO MOXHO OMHO-
cumbCsl K CBOUM 80CrUMaHHUKaM Kak y200HO, HO OHU HUkoela He 6ydym ysaxkamb
mebs, ecriu mbl He crieyuanucm 8 ceoem desie. IMoO He criyvalHas yumama. Ha
nepeom mecme y omua bbinia Hayka, aOMuHUcmpuposaHue (rnonumuka) 6bisio 8mo-
puyHbIiM. Co30asasi ceou MauwluHbl, OH bbl1 2omoe pabomame becrinamHo. U yx
nomom K udesiM fpurioXuucb UHCMuUmMym, Mecmo 8 OerymamcKoM Kopryce, rno-
30paeneHusi MUHUCMpa 6 ronazarowjuxcs crydasx. [pu omyosckol uHmennueeHm-
Hocmu (3mo Ka4yecmeo 8Kpaslocb 8 MOe 108eCcmeosaHue NnoYmu Kak rnocmysiam —
o4yeHb mpydHO e2o Ookasbieamb) bbiMmb npeycriesaUUM HavyaabHUKOM 6b11o Ons
Hea20 makxe HeecmecmeeHHO, Kak nedb 6riuHbl Ha KpbIWKe Om Komerska, 4mo npu-



23

wiriocb emMy Oenamb Kak-mo 80 epeMsi 80UHbI. OOHaKo OH feK UX. 51-mo, Hu4ez2o He
rnoHumasi 8 e2o Hayke, sudersi, kak eMmy bb1r10 Herpocmo. U ece xe s bepycb ymeep-
X0amb, YUMo e2o Opy3bs frObUU €20 curbHee, YeM He nbunu epasu. BoamoxHo,
no cmerneHu makol acumMmempuu u credyem 8 umoze cyOumb odeld. Ho kmo
8o3bMmemcsi cyoums? Npednonazaro, YmMo e20 3aHsamue rnpernodasaHuem 6birio nood-
20moeKoU 3anacHbIx rno3uyut, ecrnu 6bl MHcmumym, HbiIHE HOCAWUU €20 UMS, He
cocmosincsi. Ho oH, kK cyacmabto, COCMOSITICS.

OO0HUM u3 omuyosckux rbUMbIX ¢huribMo8 bbina KuHosromnes ,YKpoujeHue O2HS'".
Hem, omeuy eosce He bbin 4y pomaHmuku, 51 6bl cka3as, pOMaHmMUKU UHMesex-
myarnos. BepossimHo, omeu ysuden 8 amom ¢punbme MHO20 651u3Ko20 eMy. 3a amo
OH nmobun u kHu2y Bukmopa Hekpacosa ,B okonax CmanuHzepada“, xomsi 06bI4HO
KHU2 0 80lIHe He Yumaril, 2080PSi, YMO 8 HUX Hem Hu4ye20 obwje2o ¢ mem, 4mo emy
dosernocb sudempb camomy. 3abomumbscs 0 ceoem 300posbe omey meprnems He
Moe. HasepHoe, ecnu 6bl oH Onsi ipoghuniakmuKku eble3xarsn 8 caHamopud, rnoceujarn
bacceliH, coseplwals npoaysiku, oH npoxus 6ol osbwe. O0Hako amo 6bin bbl He co-
8ceM OH. A OH Xxomen Xumb U yMepemb, He Mocmynuewucb C80UM OMHOWEHUeM K
JKU3HU, Xomes1 ocmagambCsi Hacmosuum OUPeKmopom co30aHHO20 UM UHcmumyma
u nnudepom cobcmeeHHO20 HanpasieHUs 8 8bI4UC/IUMEIbHOU MEeXHUKE.
OH OBUT TOPOT BCEM, pabOTaBIINM ¢ HUM, HE TOJIBKO KaK aBTOPUTCTHEHIINN TUACD
Y BEIHMKUI TPYKEHUK, HO U KaK JOOPBIA, BHUMATEIBHBIN K JIFO/ISIM YEJIOBEK, OUCHb
YECTHBIN U 0YeHb CKPOMHBIN. M eciii OBbLT y HETO HEIOCTATOK, TO TOJIEKO OJMH —
OH OBLII OYEHBb JOBEPUYMB M CUWTAN, YTO BCE JIIOIU IPEKPACHBI, YECTHHI, JOOPHI U

CIIpaBCAJIMBLI, KaK U OH CaM.

M. A. KaprieB ObIT 1 OCTaHETCS KPYITHEHTIICH GUTYPOH B MHPOBO KOMITLIOTEPHOM
HayKe U TeXHHKe. Ero mMs 3010ThIMH OyKBaMH BIIMCAHO B MCTOPHIO €€ CTaHOBIIE-
HUS U Pa3BUTHUA.

B cbopauke «Bompocs pa,Z[I/IOSJIeKTpOHI/IKI/I»ls, rnocBsmenaoM 7/091eTHio co IHS
poxaenust M. A. Kapuesa, a-p texs. Hayk JI. B. ViBaHoB cmpaBemnmuBo Hamucai:
«...OH OMHOCUNCSL K MOU HEeMHOSOUUCICHHOU Kame2opuu aroell, KOmopbvle co-
CMAsJIsIIOm Yeem Hayuu u 6e3 KOmopuvlx Hayus He MONCEM CYUieCmE08anmv.

13 Cwm. crocky 7



